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Background: With the explosion of medical information, and emergence of evidence-based
practice (EBP) in healthcare system, searching, retrieving and selecting information for clin-
ical decision-making are becoming required skills for nurses.
Aims: The aims of this study were to examine the use of different medical information
resources by nurses and their information searching and retrieving skills in the context of
EBP.
Method: A descriptive, cross-sectional study was conducted in four teaching hospitals in
Iran.  Data were collected from 182 nurses using a questionnaire in 2014.
Results: The nurses indicated that they use more human and printed resources than
electronic resources to seek information (mean = 2.83, SD = 1.5; mean = 2.77, SD = 1.07; and
mean = 2.13, SD = 0.88, respectively). To search online resources, the nurses use quick/basic
search features more frequently (mean = 2.45, SD = 1.15) than other search features such as
advanced search, index browsing and MeSH term searching. (1.74 ≤ mean ≤ 2.30, SD = 1.01).
At  least 80% of the nurses were not aware of the purpose or function of search operators
such as Boolean and proximity operators. In response to the question measuring skills ofthe  nurses in developing an effective search statement by using Boolean operators, only 20%
of  them selected the more appropriate statement, using some synonyms of the concepts in
a  given subject.
Conclusion: The study showed that the information seeking and retrieval skills of the nurses
were poor and there were clear deﬁcits in the use of updated information resources. To com-
pensate their EBP incompetency, nurses may resort to human resources. In order to use the
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latest up to date evidence independently, nurses need to improve their information literacy.
To  reach this goal, clinical librarians, health information specialists, nursing faculties, and
clinical nurse educators and mentors can play key roles by providing educational programs.
Providing access to online resources in clinical wards can also encourage nurses to learn
and  use these resources.
© 2015 Elsevier Ireland Ltd. All rights reserved.
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i.  Introduction
orldwide evidence-based practice (EBP) has emerged as an
mportant initiative in healthcare system [1]. EBP highlights
 shift among healthcare professionals from a traditional
ractice to the best research-based practice [2]. EBP in nursing
s the procedure of clinical decision-making by nurses using
he best research evidence, clinical expertise and patient val-
es [3].
EBP has been recognized as the gold standard for delivery of
ompassionate and safe care as well as promoting excellence
n nursing care [2]. It has also been suggested as an essential
kill for nurses in the 21st century [4]. Nurses spend consider-
ble time and efforts providing healthcare and have a central
ole for determining and implementing acceptable standards
f clinical nursing practice [5]. With the high amount of
ealthcare information produced every day, ﬁnding, retriev-
ng and using existing evidence is a major concern for nurses.
hey are under pressure by professional expectations and
olicy makers to use information and scientiﬁc evidence to
upport their clinical judgment and decision-making [6] as
ell to provide accurate information to patients and their
amilies [2].
Despite the exploding availability of healthcare informa-
ion and the ongoing pressure by authorities, application of
esearch-based evidence in nursing practice is limited [5,7,8].
 number of barriers to nurses’ use of research evidence in
ractice have been identiﬁed by studies addressing nurses’ EBP
9–11]. The most important barriers include information over-
oad; lack of knowledge, skill or experience with the resources
r respective technology; complexity of electronic informa-
ion resources, and organizational procedures and policies;
ack of value for research in practice; and difﬁculty in acces-
ing or understanding research materials. Studies addressing
BP showed that healthcare providers do not use electronic
esources such as online databases very often, even though
ccess to electronic resources has been increased. They tend to
eek professional information from human resources such as
olleagues, doctors, superiors and other healthcare providers
1–3,9,12–19].
In order to implement EBP effectively, information literacy
ould be a pre-requisite. Hence, nurses need to develop their
nformation seeking and retrieval skills to be able to attain
elevant and accurate information required in their practice
10,12,20]
Majority of the studies addressing nurses’ EBP mainly
ocused on nurses’ use of information resources and barri-
rs of information seeking, while only a few have adequately
nvestigated their information searching skills, such as useof various search features, and formulation of correct search
strategies. In Iran, traditional practice of nursing and the
theory-practice gap are major challenges in healthcare sys-
tem [21]. In addition, there are also limited studies on nursing
information seeking and retrieval skills, and the appropri-
ate strategies for implementing EBP in nursing practice. For
EBP to become widespread in reality and research results
to be implemented and adapted in daily practice, the ﬁrst
necessary step would be a comprehensive assessment of
the current situation. The results can help to highlight
potential drawbacks on both personal and organizational
levels and to encourage required initiatives to promote
EBP.
The aims of this study were to examine (1) the extent to
which nurses use different medical information resources, (2)
their information searching and retrieval skills and (3) their
awareness and skills to use different search operators, in the
context of EBP.
2.  Methods
2.1.  Study  design  and  setting
This descriptive cross-sectional study was conducted at four
referral teaching hospitals afﬁliated with Kerman University
of Medical Sciences in Kerman, the largest city in South-
east Iran, from January to April 2014. The implementation
of healthcare policies is centralized in Iran [22] and the min-
istry of health governs all hospitals. Therefore, the distribution
of healthcare providers is similar in all hospitals around the
country.
All four hospitals in this study have medical libraries avail-
able to all employees and provide access to printed indices
and electronic databases, such as MEDLINE and CINAHL.
Moreover, all employees can access online resources in hospi-
tals’ computer sites. One hospital also provides access to the
recent printed nursing journals. There is no online access to
resources in clinical wards.
The target population was all nurses employed at the time
of data collection (n = 730). The sample size (n = 195) was deter-
mined based on the Cochran formula (d = 0.06,  ˛ = 0.05). Nurses
were eligible for the study if they had an academic degree of
nursing and worked more  than 1 year as a nurse. We  used pro-
portionate simple random sampling (based on the proportion
of eligible nurses in each hospital and clinical ward) to recruit
participants. Therefore, from the populations of 242, 238, 140
and 110 nurses in four hospitals, 64, 63, 39, and 29 nurses were
enrolled respectively.
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Table 1 – Demographic information of participants (n = 182).
N %
Sex
Female  158 87
Male 24 13
Age group
<25  38 21
25–35 84 46
36–45 49 27
>45 11 6
Nursing experience
<5  42 23
5–10 71 39
>10 69 37
Educational degree
Bachelor  177 97
Masters 5 3
Position
Nurse 159 87
Supervisors 7 4
Head nurse 16 9
Working shift
Rotation 164 90
Fixed 18 10
Attending training on EBP
Yes  23 13
No 159 87
Familiar with EBP
Yes 69  38
No 
2.2.  Instrument  and  data  collection
In this study, data were collected using a questionnaire. This
questionnaire was based on a valid and reliable question-
naire developed by a “team comprising faculty members
from Nanyang Technological University, and nursing repre-
sentatives from Alexandra Hospital and National University
Singapore” [12]. It was used with permission. First, the
researchers translated the original questionnaire accurately
into Persian. Then, for cross-cultural comparison of trans-
lation, a person proﬁcient in English language translated it
back into English and its agreement with the original text
was conﬁrmed. Face validity of the questionnaire and nurses’
understanding of the questions were also checked. A group
of experts, comprising eight faculty members of Nursing and
three Medical Informatics specialists reviewed the draft for
content validity. The resultant version of the questionnaire
was pilot-tested on 30 nurses in the study hospitals and these
nurses were excluded from the study. Cronbach’s alpha coef-
ﬁcient was used to assess reliability (  ˛ = 0.87).
The questionnaire was composed of two sections. The ﬁrst
section was used to collect demographic information of par-
ticipants such as their sex, age, educational degree, work
position, duration of nursing experience, and participation in
professional training and familiarity with EBP. The second sec-
tion questioned participants concerning the use of different
information resources for patient care and clinical decision-
making (19 questions). These questions could be answered on
a 5-point Likert scale ranging from “never” to “always”. This
section also collected information about features used by the
nurses for literature searching (10 questions) as well as their
knowledge of Boolean and proximity operators (1 question). In
order to assess the database searching skills of the nurses, a
supposed subject was given to them with ﬁve possible search113 62
statements. They were asked to select the most appropriate
search statement for the given subject.
2.3.  Ethical  considerations
The questionnaires were distributed by one of the researchers.
The nurses were informed about the purpose of the study prior
to completing the questionnaire. They were explained the vol-
untary nature of the participation and were assured about
anonymity and conﬁdentiality of the responses. Informed
consent was implied from returning the completed question-
naires.
2.4.  Statistical  analysis
SPSS software version 20 was used to analyze the data.
We used descriptive statistics including frequency, percent-
age, mean, and standard deviation (SD). Moreover, analytical
statistics including independent samples t-test and analysis
of variance (ANOVA) were performed. As this was an initial
exploratory study, the signiﬁcance level of 0.05 was being used
for each comparison.
3.  Results
3.1.  Demographic  information
In this study we obtained a 93% response rate (182 out of the
195 nurses completed the survey). The majority were female
(87%), aged between 25 and 35 years (46%), had between 5
and 10 years of nursing experience (39%) and had a bache-
lor degree (97%). Most of the respondents were in position of a
regular nurse (87%), had shift rotation (90%), had not attended
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Table 2 – Use of different human information resources.
Human information resources Mean scorea SD
Ward colleagues 3.47 1.04
Physicians 2.98 1.07
Nursing supervisor 2.59 0.95
Professional friends working in other
hospital and clinics
2.53  1.16
Nursing management staff 2.51 1.09
Nursing research committee/EBP
Group
2.45 1.13
Total 2.83 1.5
a Mean scores are calculated out of ﬁve.
Table 3 – Use of printed information resources.
Printed Information Resources Mean scorea SD
Pamphlets/handouts (produced by
healthcare companies, hospitals)
3.12 1.06
Reference books (e.g. medical
dictionaries, encyclopedias)
2.96  1.06
Textbooks 2.71 1.10
Newspapers 2.37 1.06
Journal articles 2.30 1.02
a
c
p
3
T
b
s
u
r
rTotal 2.77 1.07
a Mean scores are calculated out of ﬁve.
ny speciﬁc training on the implementation of EBP in patient
are (87%) and were not familiar with the term evidence-based
ractice (60%) (Table 1).
.2.  Use  of  information  resources
he total mean scores of different information resources used
y participants are presented in Tables 2–4. The ﬁndings
howed that human resources (mean = 2.83) were the most
sed resources by nurses followed by printed information
esources (mean = 2.77) and electronic resources (mean = 2.13)
espectively.
Table 4 – Use of electronic information resources.
Electronic information resources Mean scorea SD
Google (websites providing
information about a speciﬁc
medicine, treatment or symptom)
2.57 1.19
Hospital resources: electronic
standard operating procedure (SOP)
(i.e. work instructions, support
documents)
2.45  1.13
Nursing e-books 2.11 1.05
Digital medical and nursing libraries 2.08 1.09
Up to date; MD consult 2.13 0.88
Online tutorials provided by
professional associations, medical
libraries, and overseas hospitals
1.98 1.14
Medical databases (e.g. CINAHL) 1.94 1.05
Blogs on EBP 1.93 1.05
Total 2.13 0.88
a Mean scores are calculated out of ﬁve. f o r m a t i c s 8 4 ( 2 0 1 5 ) 570–577 573
Concerning the use of different human information
resources (Table 2), the nurses consulted their ward col-
leagues the most frequently (mean = 3.47) and the hospitals’
nursing research committee/EBP Group the least frequently
(mean = 2.45).
Among the printed information resources, pam-
phlets/handouts (mean = 3.12) were the most frequently
and journal articles (mean = 2.30) the least frequently used
items (Table 3).
Concerning the electronic information resources (Table 4),
general Internet websites (mean = 2.57) were the most and
medical databases and blogs concerning EBP the least fre-
quently used resources (mean = 1.94 and 1.93, respectively).
Compared to the nurses who had not attended EBP train-
ing, nurses who had attended EBP training used more  printed
(t = 3.03, p < 0.001) and electronic resources (t = 3.55, p < 0.001).
No statistical signiﬁcant differences were found in the use of
information resources by nurses based on their other demo-
graphic variables (p > 0.05).
3.3.  Information  searching  skills
Table 5 shows the total mean score of using different search
features of online databases and web search engines. Nurses
used the “quick/basic” search option (mean = 2.45) more  and
“Proximity operators” less frequently (mean = 1.59) than the
other search features.
Among Boolean operators, “AND” was the most
(mean = 1.88) and “NOT” the least frequently (mean = 1.77)
used operator. However, the mean scores for the use of all
Boolean operators were quite low. Nurses who  had attended
EBP training (t = 4.16, p < 0.001), had 5–10 years experience
(F = 3.84, p < 0.01), aged 25–35 years (F = 5.57, p < 0.001), and had
managerial position (F = 3.097, p < 0.05) tended to use differ-
ent search features more  frequently. Nurses’ sex (t = 0.175,
p > 0.05), educational degree (t = 1.43, p > 0.05), and working
shifts (t = 1.43, p > 0.05) had no signiﬁcant effect on the use of
different search features.
3.4.  Using  search  strategy  and  operators
The majority of the nurses (84%) were not familiar with how
to use different proximity operators. The percentage of the
nurses not familiar with Boolean operators “AND”, “OR”, and
“NOT” was 79%, 83%, and 84%, respectively. Totally, at least
80% of the nurses were not aware of the function of search
operators and about how the use of Boolean and proximity
operators would change their search results.
To assess their skills in developing an effective search state-
ment by using Boolean operators, the nurses were given a
supposed subject, “Effect of cigarettes on lung cancer”. For
simplicity the use of certain search features, such as trun-
cations, proximity operators and extensive synonyms were
avoided. The nurses were asked to choose the most appropri-
ate statement from a list of ﬁve possible search statements.
Table 6 shows that only 20% of the nurses selected the most
appropriate statement, using some synonyms of the concepts
‘cigarette’ and ‘lung cancer’ and putting them in parentheses
(option 4 in Table 6).
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Table 5 – Use of different search features.
Search features Mean score SD
Quick/basic search 2.45 1.15
Advanced search 2.30 1.08
Index browsing (e.g. author, title, resource) 2.16 1.06
Truncations/wildcards (e.g. ‘*’, ‘?’) 1.82 0.98
Medical Subject Headings (MeSH) 1.75 1.00
Search limits (e.g. publication date) 1.74 1.00
Proximity operators (e.g. W/nn) 1.59 0.87
Boolean
operators
‘AND’ operator 1.88  1.03
‘OR’ operator 1.84 1.01
 ‘NOT’ or ‘AND NOT’ operators
Total 
Results showed a signiﬁcant statistical difference in select-
ing different search statements based on the familiarity with
Boolean operators, so that the nurses with better understand-
ing of “AND” or “OR” operators selected the correct option 4
(t = 3.52, p < 0.05). The nurses who participated in EBP train-
ing courses selected more  option 4 than those who had not
attended any such training (t = 4.12, p < 0.05).
4.  Discussion
4.1.  Principal  ﬁndings
The aims of this study were to examine the use of different
medical information resources by nurses and their informa-
tion searching and retrieving skills in the context of EBP. The
results showed that the nurses sought information more  from
human and printed resources than from electronic resources.
Their skills to retrieve and search evidence are not adequate.
Speciﬁcally nurses’ skills to use different search features and
operators and to develop a search strategy are poor. The
ﬁndings concerning the use of information resources demon-
strated a similar response pattern with the previous studies
conducted in Canada [16], USA [1,9,17], UK [15], Finland [1],
Mongolia [23], and Iran [14]. Approximately 60% of the nurses
were not familiar with the term EBP, which was consistent
with the previous study in USA [9]. Our study showed that
the participating nurses preferred to use more  traditional
Table 6 – Selection of the search statements (n = 182).
N (%)
1. Effect of cigarettes on
lung cancer
54  30
2. Effect AND cigarettes
AND lung cancer
14  7
3. Cigarettes AND lung
cancer
26  14
4. (Cigarettes OR smoking
OR tobacco) AND (“Lung
Cancer” OR “Lung Tumor”
OR “Lung Neoplasm”).
36  20
5. Cigarettes AND smoking
AND tobacco AND “Lung
Cancer” AND “Lung
Tumor” AND “Lung
Neoplasm”
52 291.77 0.96
1.93 1.01
resources namely human and printed resources. Hence, they
rely more  on getting information from colleagues, physicians
or other medical professionals. This could be explained by
the nature of nursing work and clinical practice particularly
at the point of care which often requires frequent commu-
nication [17]. In addition, this could be due to the higher
and convenient accessibility to these resources [13,24]. Among
printed resources, journals were rated at the bottom of all
printed resources which was consistent with some previous
studies [2,9,13,16]. This was probably due to a multitude of
factors such as lack of time, lack of knowledge to understand
and interpret research ﬁndings, unfamiliarity with English
language, difﬁcult accessibility to journals and other organi-
zational barriers.
In this study, the nurses used electronic information
resources rarely. Currently, considerable amount of the latest
research and new evidence is merely available in electronic
format (e.g. in electronic journals and books). The low use of
these resources can be related to clinicians conditions (dis-
agreement regarding the importance of EBP in nursing practice
[15] poor literature searching skills, lack of knowledge about
the existence of such resources [19,25] [26], cultural resis-
tance to change [27], negative attitudes toward EBP [3], lack
of time and language barriers [26]); organization conditions
(limited accessibility to these resources [15]); and informa-
tion conditions (inherited difﬁculty of information seeking
using electronic databases and the complexity of retrieved
literature [19,25], information overload, information quality
concerns[26] and mistrust in available information [28]). The
results of this study showed that most nurses were not adept
at advanced searching techniques. These techniques could
save time to search the Internet and improve search results
by limiting results to the required ﬁeld(s). The majority of the
nurses did not know how the use of Boolean and proximity
operators could alter their search outcomes. A small percent-
age of the nurses chose an appropriate search option for a
supposed subject. This was predictable from nurses’ restricted
familiarity with Boolean operators. The utilization of differ-
ent search features such as truncations and wildcards, MeSH
terms, search limits, and proximity operators was low. This
indicates that poor knowledge had resulted in the low use of
various search functions. These ﬁndings are similar to the pre-
vious research that showed very low use of Clinical Queries
or MeSH browsers and other advanced functions [18,19]. In
two other studies [9,17], respondents considered their conﬁ-
dence and ability to search databases, such as CINAHL and
a l i n f o r m a t i c s 8 4 ( 2 0 1 5 ) 570–577 575
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Summary points
What was already known on the topic:
• EBP has been recognized as the gold standard for
delivery of compassionate and safe care as well as pro-
moting excellence in nursing care.
• Despite the exploding availability of healthcare infor-
mation and the ongoing pressure by authorities,
application of research-based evidence in nursing
practice is limited.
• There are few studies about nursing information liter-
acy, and the appropriate strategies for implementing
EBP in nursing practice.
What this study added to our knowledge:
• Nurses do not have sufﬁcient skills to search best evi-
dence and to use the Internet and online databases for
information seeking and retrieval.
• Nurses have a tendency to use more  traditional
resources such as colleagues and other medical pro-
fessionals than up-to-date resources such as electronic
resources and journals to make clinical decisions.
• Nurses should attempt to improve their information
literacy competencies for developing EBP.i n t e r n a t i o n a l j o u r n a l o f m e d i  c 
edline very low. The nurses’ skills to ﬁnd and use research
eports are important and should be taken into account when
ssessing readiness for EBP. According to Luker [29], ability to
rovide high-quality care to a great extent is dependent on the
vailability of a well-educated and clinically competent nurs-
ng workforce which be able to access and utilize up-to date
nowledge.
It was additionally found that young nurses with 5–10 years
orking experience were more  inclined to use a variety of
earch features as compared to their senior colleagues. This
ould be because younger individuals are more  accustomed
o use computer and Internet. Similarly, it was found that par-
icipation in professional training programs increased the use
f various search features. Consistent with the previous stud-
es, this ﬁnding suggests that the nurses in studied hospitals
equire EBP training [30,31].
EBP training can improve the nurses’ knowledge and skills
f search operators and MeSH terms to search electronic infor-
ation effectively. These competencies promote the nurses’
onﬁdence in using up-to-date and relevant research, in addi-
ion they increase sharing of information with colleagues or
ther more  experienced healthcare professionals [12].
Without the support of organizations and administrators,
hich supply and encourage nurses to access current best evi-
ence, it will take a concerted effort to use evidence-based
ursing within clinical practice settings. EBP approach will
ecome a reality only if nurses have access to libraries close to
linical settings, recent research journals and resources, and
he Internet for using in clinical practice [27].
.2.  Limitations
his study had two limitations. First, the use of questionnaire
o assess literature searching skills and use of information
esources may have resulted in exaggerated scores, and could
e subject to personal bias. Future studies can use a compe-
ency test to help determine the actual skills. To increase the
eliability of ﬁndings, a triangulation in data collection such
s interviews and observation can be helpful too.
Second, this study was limited to nurses in four teaching
ospitals afﬁliated with a medical university in Iran. This may
uestion the generalizability of the results. However, as we
ointed out in the methods section, because of the central-
zed healthcare policy making system in Iran the distribution
f healthcare providers and the organization of healthcare
nstitutions are similar in the whole country. For example as
 drawback to EBP, all hospitals in Iran lack higher educated
urses who  are actively involved in the healthcare delivery
nd practice [32] and the majority of nurses are bachelors.
.3.  Implications  for  practice,  education,  and  research
he existing issues within clinical nursing environments have
ade this difﬁcult to integrate EBP fully into practice. Before
mplementing EBP, a baseline assessment should be con-
ucted to determine readiness for EBP including information
eeds, and nurses’ knowledge and skills to ﬁnd, assess and
se different levels of evidence. Clinical librarians and infor-
atics specialists can play key roles in providing constant
raining with multiple methods for nurses to enhance theirinformation literacy for applying EBP. Consequently, the
paradigm must be changed by integrating topics like informa-
tion literacy and EBP into educational programs. It is essential
to integrate routine measurement of nurses’ information lit-
eracy into the curricula so that the programs can be reﬁned
as needed to ensure training of information competent gra-
duates. All these preparations would be fruitful if accessibility
to evidence is provided beforehand, especially at the point of
care. In addition, we suggest further qualitative and quanti-
tative studies to evaluate the effect of different approaches to
enhance the EBP competencies of healthcare providers.
5.  Conclusions
The ﬁndings of this study indicate that nurses are not ready
for EBP. Generally, their information literacy skills to search
best evidence from different databases and the Internet are
not sufﬁcient. These basic skills are prerequisites for infor-
mation retrieval, which is necessary for EBP in nursing. The
nurses often do not search appropriate information resources.
They have a tendency to resort to traditional resources such as
colleagues and other medical professionals, which might not
possess up-to-date information, to make sound clinical deci-
sions. Up-to-date resources such as electronic resources and
journals are used infrequently. The ﬁndings suggest nurses
should be provided with the latest evidences. This can be
accomplished by introducing decision support functionalities
in nursing information systems. Otherwise, nurses need to
learn using necessary resources to embrace new and inno-
vative techniques for providing effective and quality care and
i c a l 
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to improve the clinical outcomes for their patients. Providing
access to online resources in clinical wards can also encourage
nurses to learn and use these resources.
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